###### Strengths and limitations of this study

-   This study evaluated the hypothesis that the Yale Global Tic Severity Scale (YGTSS) is a valid tool for parent-reporting, allowing for better communication and decision-making between doctors and patients.

-   It is difficult to train many parents repeatedly to ensure them to achieve an acceptable level before they posted their scores, and the internal reliability may be difficult to be evaluated.

-   There may also have been variability in the YGTSS evaluations from pedestrians.

Introduction {#s1}
============

Tourette syndrome (TS) is characterised by persistent motor and vocal tics that begin before 18 years of age, and it is estimated to affect 6 per 1000 children.[@R1] The clinical presentation of TS is complex, as the symptoms may wax and wane in frequency, intensity and type.[@R2] The severity is influenced by multiple factors, including stress and social interactions,[@R4] making clinical assessment challenging. The most widely used measure to assess the severity of TS is the Yale Global Tic Severity Scale (YGTSS),[@R7] a clinician-administered, semistructured interview that assesses tic and tic-related impairment severity over the previous week.

The YGTSS includes a symptom checklist for motor and vocal tics. Both motor and vocal tics are assessed for symptom number, frequency, intensity, complexity and interference on a 0--5 Likert scale. Scores from each dimension are totalled to reflect the severity of motor tics (range 0--25), vocal tics (range 0--25) and combined tics (range 0--50). A separate tic-related impairment scale, scored from 0 to 50, is also included. Although several other assessments have been developed, the YGTSS is still the most commonly used, with established reliability and validity.[@R7]

In practice, clinicians do rely in part on patient report to make their assessment; that is, not all tics present during the interview.[@R13] The use of patient-reported outcome measures (PROMs) has the potential to narrow the gap in clinical manifestations observed between clinicians and patients and to help adjust treatment plans.[@R14] Several self-report instruments for TS have been developed for this purpose. The Proxy Report Questionnaire for Parents and Teachers and the Apter 4-questions are limited by insufficient validation and relatively low specificity.[@R12] The Premonitory Urges for Tics Scale has shown good psychometric properties; however, it is not acceptable for patients younger than 10 years of age.[@R12] This study evaluates the hypothesis that YGTSS is a valid tool for parent-reporting in the TS population. Such a tool would allow for better communication and decision-making between doctors and patients, and patient satisfaction regarding their care may also improve.

Methods {#s2}
=======

Participants {#s2-1}
------------

### Data collection {#s2-1-1}

This study was approved by the Institutional Review Board of Taipei Mackay Memorial Hospital, Taiwan. A database was created to collect patient information. Paediatric patients with TS who are regularly followed up in the Taipei Mackay Memorial Hospital were enrolled after informed consent was provided by their parents. The authors carried out a Chinese translation of the YGTSS. Physicians in the Division of Paediatric Neurology, Department of Paediatrics, MacKay Children\'s Hospital, Taipei, Taiwan reviewed the contents to reach a consensus, and differing perspectives were resolved by group discussions. Beginning in June 2018, a revised traditional Chinese version of the YGTSS was made available to parents via Google docs ([figure 1](#F1){ref-type="fig"}). On introduction of the assessment to parents, a paediatric neurologist explained the use of the assessment scales to make sure parents clearly understood how to rate their symptoms. Parents were encouraged to complete the YGTSS the day before each outpatient clinic visit. On the date of the visit, a paediatric neurology fellow was assigned to the patients by convenience sampling in the waiting room and also administered the YGTSS. The parents and the paediatric fellows were blind to the YGTSS results of the other. Some patients were administered the YGTSS evaluation by both the parents and the paediatric fellow during the same visit. The attending physicians used the YGTSS results as a reference for making medical decisions during the visit. Patient age and sex, date of visit and parent-assessed or paediatric-fellow-administered YGTSS scores were recorded.

![Revised traditional Chinese version of the Yale Global Tic Severity Scale made available via Google docs.](bmjopen-2019-034634f01){#F1}

Statistical analyses {#s2-2}
--------------------

We first evaluated the absolute differences in the YGTSS scores by subtracting the scores of parents from that of physicians. We also assessed the difference between the two measurements across multiple visits using linear regression. To adjust for correlations in the data due to being collected at multiple times by the same participants, the generalised estimating equation (GEE) method[@R19] was adapted to account for clustering of participants in the evaluation of score differences.

We also dichotomised tic attack as mild or moderate/severe by defining a mild attack as a YGTSS score \<20 and a moderate-to-severe tic attack as \>20.[@R20] The discriminatory power of the parent-reported YGTSS for a moderate-to-severe attack was assessed by using the area under the receiver operating characteristic curve (AUROC) based on a logistic regression model with GEE. Feedback from the parents was collected by convenience sampling at outpatient clinics. All p values were two-tailed, and p\<0.05 was considered statistically significant. All analyses were performed using Statistical Analysis Software for Windows, V.9.4 (SAS Institute, Cary, NC, USA).

Patient and public involvement {#s2-3}
------------------------------

Patients and the public were not involved in the design or planning of this study.

Results {#s3}
=======

Study population {#s3-1}
----------------

A total of 594 patients were enrolled in this study between June 2018 and April 2019, with 3356 evaluations contributed by their parents. On average, each participant contributed 5.65 parent-reported YGTSS evaluations during the study period. Among these parent reports, 1455 were paired with simultaneous evaluations by paediatric fellows and were used for analyses. The final analysis included 527 patients. The mean patient age was 8.8 years (SD, 2.97), and 82.5% (n=435) of the patients were men. A flow chart of the patient selection process is illustrated in [figure 2](#F2){ref-type="fig"}.

![Flow chart of patient selection.](bmjopen-2019-034634f02){#F2}

Comparison of assessment scores between participants and physicians {#s3-2}
-------------------------------------------------------------------

The differences in the YGTSS scores between participants and physicians were small ([table 1](#T1){ref-type="table"}). The mean difference in the total assessment score was 4.15 points, with the greatest difference being for 'tic-related impairments'. As the number of times the parent evaluation was completed increased, the difference between the parent and physician scores decreased. After taking parent clustering into account, the absolute difference in total scores between participants and physicians decreased by 0.24 points (95% CI 0.14 to 0.34; p\<0.001) for each repetition of the assessment. A subgroup analysis of the combined tic severity category revealed an absolute average difference of 2.40 points. The absolute difference in combined tic severity decreased by 0.17 (95% CI 0.11 to 0.22; p\<0.001) for each repetition of the assessment. After participants completed the assessment four times, the difference between participant and physician scores was no longer significant ([figure 3](#F3){ref-type="fig"}).

![Distribution of average score differences.](bmjopen-2019-034634f03){#F3}

###### 

Comparison of parent-assessed and physician-assessed YGTSS scores according to assessment category\*

  Assessment category                  Mean difference (points)   95% CI
  ------------------------------------ -------------------------- --------------
  Entire assessment (all categories)   4.15                       3.82 to 4.48
  Motor tic severity                   1.17                       1.07 to 1.28
  Vocal tic severity                   1.23                       1.11 to 1.35
  Combined tic severity                2.40                       2.22 to 2.58
  Tic-related impairment               2.41                       2.14 to 2.68

\*n=1455.

YGTSS, Yale Global Tic Severity Scale.

Diagnostic accuracy of the YGTSS parent evaluation {#s3-3}
--------------------------------------------------

The power of discriminating moderate-to-severe attacks with the YGTSS parent assessment was good (AUROC, 0.858; 95% CI 0.839 to 0.876). The specificity for detecting a moderate-to-severe attack using the YGTSS parent assessment was significantly high. Of 819 physician assessments of mild attacks, 752 were in accordance with that of the parents, yielding a specificity of 91.8% (95% CI 89.9 to 93.7). In 636 physician assessments of moderate-to-severe attacks, 507 were in accordance with that of the parents, yielding a sensitivity of 79.7% (95% CI 76.6 to 82.8).

Evaluation of feedback {#s3-4}
----------------------

Most comments from participants were positive, as the following examples indicate:

1.  After assessment of my child, I know better what the doctor needs to know, and this process also helps me better understand how to take care of my child.

2.  With these long-term, objective trends in my results, I think discussing the goals of treatment with doctors is clearer.

Feedback taken by convenience sampling from physicians at hospital outpatient clinics was also encouraging:

1.  Being able to understand the patient's condition outside of the hospital allows me to communicate more effectively with caregivers.

Discussions {#s4}
===========

The aim of the present study was to evaluate the potential use of the YGTSS as a parent-reported measure of tic severity in children with TS. The results showed an overall good ability to discriminate a moderate-to-severe TS attack via parent-reporting (AUROC, 0.858). The sensitivity and specificity for detecting a moderate-to-severe TS attack were reasonably high. With repeated practice responding to the assessment, the parent-reported scores became similar to those of physicians, with no difference after the fourth assessment. Our results indicate that the YGTSS, the most widely used TS assessment tool, may be as accurate when used by a child's parent as it is when administered by the child's clinician.

In this study, we used a step-by-step online Google doc interface to help the participants fill out the forms with little difficulty. The online parent-reported YGTSS database also allowed participants to complete the evaluation without time and space limits, and more than 3000 parent evaluations submitted during the study period are one factor contributing to the efficiency of the system. The feedback from both parents and clinicians was positive, and the database continues to grow as the number of parent-reported submissions increases. Paediatric neurologists currently often rely on parent-reported assessments to adjusting treatment plans.[@R3] As self-assessments allow parents and clinicians to share the same information regarding a patient's condition, the communication is more fluent and efficient.[@R21]

Another reason for our positive results is that the parents were aware of the disease and highly motivated to be involved in the management of their child's TS. They may be more likely to present precise evaluations if possible. During the multiple interactions about the conditions with their clinicians, parents became more practiced and accurate with their evaluations. Patients generally welcome systems that routinely use PROMs.[@R14] The parent-reported YGTSS correlates highly with factors that have value to clinicians. Even for the clinician-administered YGTSS, the interviewer relies heavily on patients' and their family members' insights, as patients may not present with the full range of tics during the interview. As a result, parent-reporting may more closely reflect the actual patient condition.

Limitations {#s4-1}
-----------

Our study has several limitations. First, the participants were parents of children with TS, and most of them had already participated in regular follow-up at our outpatient clinics. Thus, these parents may have been more aware of their child's symptoms, allowing for an easier understanding of the YGTSS parameters, resulting in a high correlation between the responses of the parents and physicians. Second, as more than 500 patients were included in the database, it was difficult to provide parents intensive training to ensure that they had achieved an acceptable level of performance before they began submitting their scores; thus, the internal reliability may be difficult to be evaluated. There may also have been variability in the YGTSS evaluations from paediatric fellows. However, these results are representative of real clinical situations. Third, the paediatric fellows visit and evaluate the patients in the waiting room by convenience sampling, which may have led to sampling bias. Fourth, in our cohort there were only a few patients newly diagnosed with TS. As a result, we were unable to perform subgroup analyses for these patients, comparing between those whose child was recently diagnosed and thus were less familiar with the symptoms versus those whose child had the diagnosis for quite a while and were therefore very familiar with the symptoms. We also did not adjust for important patient characteristics such as severity of tics and duration since initial diagnosis as that information was lacking. Lastly, the evaluations from the physicians were not performed simultaneously with the participants. Since the physicians evaluated information by directly observing patients, the symptoms may have differed from those at the time of the parent-reporting.

Conclusion {#s5}
==========

The parent-reported YGTSS is a promising tool for TS assessment, demonstrating good discriminative ability for disease severity, with user precision increasing with experience.
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